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(54) METHOD FOR CLEANING EXHAUST AND APPARATUS THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for cleaning exhaust by which NOx and 
PM can be continuously self-removed under ordinary burning conditions without requiring 
specified control and to provide an exhaust cleaning catalyst and an apparatus for 
cleaning exhaust. 

SOLUTION: In the method for cleaning exhaust, PM particles and NOx in exhaust are 
removed by converting the PM particles to HC by a reaction represented by the formula 
mC+nH20-^H2nCm+n/2.02. The apparatus for cleaning exhaust has a filter obtained by 
carrying a noble metal and fine oxide particles of <1 ^im average particle diameter on the 
inner walls of pores in a monolithic filer and disposed in an exhaust flue. In the method for 
cleaning exhaust, hydrogen generation reactions represented by the formulae C+H2 O-^ 
H2+CO and C+2H20-H.2H2+C02 are carried out at <500°C exhaust temperature. The 
exhaust cleaning catalyst contains an H2 generation catalyst and an NOx removal 
catalyst, the H2 generation catalyst contains Rh-carrying porous particles and metals such 
as Fe, Co, Mn and Ni, and these metals are contained at a ratio of 0.1-10 when Rh is 
represented by 1 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by "the use of t:hi.s translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the approach of purifying the party curate particle and nitrogen oxides under exhaust 

air, and is the following reaction formula L mC+nH2 0->H2 nCm-i-n/2, 02 - (1) 

The exhaust air purification approach characterized by including the process in which come out and 

a party curate particle is changed into a hydrocarbon by the reaction expressed. 

[Claim 2] The above-mentioned hydrocarbon is made to react with nitrogen oxides, and it is the 

following reaction formula 2. H2nCm+4NO->2N2+mC02+nH20 - (2) 

The exhaust air purification approach according to claim 1 characterized by including the process out 
of which it comes, and which is changed into nitrogen, a carbon dioxide, and water by the reaction 
expressed. 

[Claim 3] The exhaust air purification approach according to claim 1 or 2 characterized by 
performing the reaction expressed with the above-mentioned reaction formula 1 at the temperature of 
350 degrees C or less. 

[Claim 4] The exhaust air purification approach according to claim 3 characterized by performing 
the reaction expressed with the above-mentioned reaction formula 1 at the temperature of 280 

degrees C or less. • au 

[Claim 5] The exhaust air purification approach given in any one term of claims 1-4 characterized by 
performing the reaction expressed with the above-mentioned reaction formula 2 at the temperature of 
350 degrees C or less. ... 
[Claim 6] The exhaust air purification approach according to claim 5 charactenzed by pertormmg 
the reaction expressed with the above-mentioned reaction formula 2 at the temperature of 280 

degrees C or less. u ^ 

[Claim 7] It is equipment which purifies the party curate particle and nitrogen oxides under exhaust 
air using the exhaust air purification approach of a publication in any one term of claims 1-6. At least 
one sort of noble-metals components chosen from the group which changes from platinum, 
palladium, and a rhodium to the pore wall of a monolith type filter, The exhaust emission control 
device characterized by arranging in an intemal combustion engine's exhaust air gas duct the filter 
with a catalyst function with which a mean diameter supports at least one sort of oxide particles 
chosen from the group which consists of the alumina which is 1 micrometer or less, a titania, a 
zirconia, and a silica, and changes. 

[Claim 8] The exhaust emission control device according to claim 7 charactenzed by the mean 
particle diameter of the above-mentioned oxide particle being 0.6 micrometers or less. 
[Claim 9] The exhaust emission control device according to claim 7 or 8 characterized by for the 
porosity of the above-mentioned monohth type filter being 30 - 80%, and an average pore diameter 
being 5-40 micrometers. ^ ■ au 

[Claim 10] An exhaust emission control device given in any one term of claims 7-9 charactenzed by 
dividing the above-mentioned filter with a catalyst fimction into two or more steps, arranging it at a 
serial, and changing. 

[Claim 1 1] The exhaust emission control device according to claim 10 with which pressure loss ot 
the filter with a catalyst fimction of the exhaust air upstream is characterized by being larger than the 
pressure loss of the filter with a catalyst fimction of the exhaust air downstream. 
[Claim 12] The exhaust emission control device according to claim 10 or 1 1 with which the average 
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pore diameter of the filter with a catalyst function of the exhaust air upstream is characterized by 
being larger than the average pore diameter of the filter with a catalyst function of the exhaust air 
downstream. 

[Claim 13] An exhaust emission control device given in any one term of claims 10-12 to which the 
porosity of the filter with a catalyst function of the exhaust air upstream is characterized by being 
larger tiian the porosity of the filter with a catalyst function of the exhaust air downstream. 
[Claim 14] An exhaust emission control device given in any one term of claims 10-13 to which the 
filter with a catalyst function of the above-mentioned exhaust air upstream is characterized by having 
a collision filtration function. 

[Claim 15] An exhaust emission control device given in any one term of claims 10-14 to which the 
filter with a catalyst function of the above-mentioned exhaust air downstream is characterized by 
having a surface filtration function. 

[Claim 16] An exhaust emission control device given in any one term of claims 10-15 to which the 
filter with a catalyst function of the above-mentioned exhaust air upstream is characterized by 
changing using the textile fabrics and/or the nonwoven fabric of ceramic fiber. 
[Claim 17] An exhaust emission control device given in any one term of claims 10-16 to which the 
filter with a catalyst function of the above-mentioned exhaust air downstream is characterized by 
changing using a ceramic sintered compact. 

[Claim 18] An exhaust emission control device given in any one term of claims 10-17 characterized 
by arranging in the exhaust air upstream of the above-mentioned filter with a catalyst function the 
HC-SOF removal ingredient which has the function to remove a hydrocarbon and a fusibility organic 
component, and growing into it. 

[Claim 19] The exhaust emission control device according to claim 18 characterized by being at least 
one sort of zeolites and/or the silica content inorganic substance which were chosen from the silica 
whose above-mentioned HC-SOF removal ingredients are mordenite, MFI, and beta mold zeolite, 
and whose average pole diameter is l-5nm, and the group which consists of a stratified clay mineral. 
[Claim 20] The manufacture approach of the exhaust emission control device characterized by 
making the above-mentioned noble-metals component support with the sinking-in method and/or 
plating after being the approach of manufacturing the exhaust emission control device of a 
publication in any one term of claims 7-19 and making the pore wall of the above-mentioned 
monolith type filter carry out distributed support of the above-mentioned oxide particle. 
[Claim 21] When it is the approach of purifying the party curate particle and nitrogen oxides under 
exhaust air and the temperature of the exhaust air discharged by the intemal combustion engine is 
500 degrees C or less, they are the following reaction formula 3 and/or 4 C+H2 0->H2+C0. ~ (3) 
C+2H20->2H2+C02 - (4) 

The exhaust air purification approach characterized by including the process in which come out and 
the hydrogen generation reaction expressed is performed. 

[Claim 22] The powder of a porosity particle with which it is an exhaust air purification catalyst 
including the hydrogen generation catalyst and nitrogen-oxides purification catalyst which are used 
for the exhaust air purification approach according to claim 21, and the above-mentioned hydrogen 
generation catalyst supported the rhodium at least, These metals are exhaust air purification catalysts 
characterized by being contained by the ratio of 0.1-10 when a rhodium is set to 1 including at least 
one sort of metals chosen from the group which consists of iron, cobalt, manganese, and nickel. 
[Claim 23] The exhaust air purification catalyst according to claim 22 to which mean particle 
diameter of the above-mentioned porosity particle is characterized by being 0.1-20 micrometers. 
[Claim 24] The exhaust emission control device characterized by being equipment which purifies the 
party curate particle and nitrogen oxides under exhaust air using an exhaust air purification catalyst 
according to claim 22 or 23, arranging the above-mentioned hydrogen generation catalyst in the 
upstream of an intemal combustion engine*s exhaust air gas duct, arranging the above-mentioned 
nitrogen-oxides purification catalyst in the downstream, and changing. 

[Claim 25] The exhaust emission control device characterized by being equipment which purifies the 
party curate particle and nitrogen oxides under exhaust air using an exhaust air purification catalyst 
according to claim 22 or 23, arranging the layered product of the above-mentioned nitrogen-oxides 
purification catalyst on an intemal combustion engine's exhaust air gas duct, covering the above- 
mentioned hydrogen generation catalyst and changing on it. 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust air purification approach, an exhaust air 
purification catalyst, and an exhaust emission control device, and relates to the exhaust air 
purification approach, exhaust air purification catalyst, and exhaust emission control device which 
are efficient and can purify the party curate (PM) particle and nitrogen oxides (NOx) under exhaust 
air generated fi-om an internal combustion engine etc. in a detail fiirther. 

[0002] . 
[Description of the Prior Art] In recent years, the lean bum engine operated also with an air-fuel ratio 
higher than theoretical air fiiel ratio firom a viewpoint of the improvement in fuel consumption and 
reduction of carbon-dioxide emissions is spreading. Especially the diesel power plant attracts 
attention anew from because of that of the low fuel consumption. 

[0003] However, during exhaust air, including PM which is a part for a soUd particulate, since the 
exhaust-gas temperature is low, with the catalyst of a conventional type, efficient exhaust air 
purification is in a difficult situation, the engine improvement technique in fuel consumption is 
markedly alike, and progresses these days, since an exhaust-gas temperature is in the inclination to 
fall fiirther, purification of exhaust air has become increasingly difficult and the effective approach 
of carrying out efficient purification of the injurious ingredient under exhaust air of a diesel power 
plant is desired. Although the oxidation catalyst which comes to support platinum (Pt) into fireproof 
quantity surface area inorganic support ingredients, such as an alumina (aluminum 203) is used as a 
catalyst for exhaust air purification of the conventional diesel power plant, oxidation of CO and HC 
is the main fiinction, and although a certain extent can oxidize, effect is not shown in punfication of 
the dry soot (C= carbon particle) which is the principal component of PM by the amount of SOF, 

[0004] In order to purify the exhaust air which contains a part for PM like exhaust air of a diesel 
power plant, a filter technique is indispensable and many the porosity sintered compacts and the 
fibrous filters which consist of cordierite or silicon carbide are proposed. In addition, as a material of 
the above-mentioned fibrous filter, what consists of various ingredients, such as an alumina and a 
silica is proposed. Moreover, Society of Automotive Engineers of Japan Before [ an academic 
lecture meeting ] ** collection Although the diesel party curate filter (DPF) which used silicon 
carbide fiber is proposed by No. 103-98 (1998 autumn conventions), the heater for removing PM 
which carried out the trap and reproducing a filter is indispensable, and since the complicated system 
is required, application is difficult for a passenger car with few loading tooth spaces. 
[0005] Moreover, NO under exhaust air is converted into N02 with strong oxidizing power by 
arranging Pt system catalyst in the preceding paragraph of a filter as an approach of reproducing a 
filter without using a heater. This oxidizing power of N02 is used. A part for PM which earned out 
the trap to the filter The approach of burning is proposed (). [ JP, 1-3 187 15, A, J.P.Warren, et.al., ] 
[ "Effects - after-treatmenton particulate matter ] when using theContinuously Regenerating Trap", 
ImechE 1998 S491/006, B.Carberry, et.al., "A focus on current andfiiture particle after-treatment 
systems", ImechE1998 S491/007. This approach is a thing using the reaction of the components 
under exhaust air, and since the combustion purification of the part for PM which carried out the trap 
can be carried out continuously, it is called the continuation trap oxidizer. However, since the carbon 
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in PM (C) is a solid particulate, the rate of reaction of N02 is comparatively slow, and in order to 
bum C discharged from the engine at sufficient rate, it is necessary that the conditions of exhaust air 
require comparatively high temperature conditions 400 degrees C or more, and to increase N02 
amount from which it becomes an oxidizer in still such a temperature region. That is, in order to 
purify NOx which was necessary to increase the NOx discharge from an engine, consequently 
increased, the NOx catalyst of high performance is needed. 

[0006] The various approaches for purifying PM and NOx to coincidence are also proposed. For 
example, by the emission-gas-purification material which comes to support the catalyst which has a 
perovskite structure in a porosity filter being proposed by JP,7-1 16519,A, this makes the particle-Uke 
matter and/or hydrocarbon which are contained in exhaust gas act as a reducing agent, it is the 
approach of returning the nitrogen oxides under exhaust air, this catalyst is used, and they are the 
following reaction formulae 5 and 6. C+2 NO->N2+C02 - (5) 
4HC+10NO->5N2+4CO2+2H2O - (6) 

It is supposed that it comes out and NOx is retumed by the reaction expressed. In the above- 
mentioned reaction, since a reaction formula 6 is the reaction of gas molecules, it is difficult for 
expecting a catalysis to a catalysis being expected, since a reaction formula 5 is the reaction of a 
solid-state and a gas, and it is xmknown whether filter playback can be performed under the usual 
transit mode conditions. 

[0007] On the other hand, arranging an NOx absorbent and a filter in the location in which heat 
transfer is possible, and buming PM after NOx emission reduction from an NOx absorbent is 
proposed by the patent printing No. 2722987 official report. Moreover, an NOx absorbent is 
supported inside the septum pore of the Wall flow mold filter, and the catalyst which unified the 
filter and the NOx absorbent is proposed by JP,9-94434,A. 

[0008] These are techniques acquired combining the catalyst and filter which process NOx, and need 
respectively different engine control for NOx processing and PM combustion. In order to use an 
NOx absorbent, to absorb NOx and to retum, the control which changes the air-fiiel ratio (A/F) of 
exhaust air is required. Moreover, it is required for combustion of the deposition PM for reproducing 
a fiher, and removal of a sulfiir compound by which the trap was carried out to the NOx absorbent to 
perform playback of a filter on oxidizing atmosphere conditions to carrying out the temperature up 
of an NOx absorbent and/or the filter even more than 600 degrees C or it, and performing removal of 
the sulfiir compound from an NOx absorbent under reducing atmosphere further. Furthermore, 
degradation of a catalyst is promoted by elevated-temperature-ization and there is a trouble of 
forming high cost also systematically again. Control of such an exhaust-gas temperature or an 
ambient atmosphere (A/F) is compUcated, and it is continuously anxious for the exhaust air 
purification approach in which self-consecration is possible from being accompanied by the sacrifice 
of fiiel consumption or operability, without adding specific control under the usual transit conditions. 
Moreover, although the proposal which supports a catalyst in a filter was made for the purpose of 
coincidence removal of PM and NOx, the device from a viewpoint of contact or the probability of 
collision of a catalyst component and PM particle had not got used. 

[0009] This invention has the place which it is made in view of the technical problem which ****** 
has such conventionally, and is made into the purpose in offering the exhaust air purification 
approach which can carry out self-consecration of NOx and the PM continuously under the usual 
combustion conditions, without needing specific control, an exhaust air purification catalyst, and an 
exhaust emission control device. 
[0010] 

[Means for Solving the Problem] this invention persons came to complete a header and this 
invention for the above-mentioned technical problem being solvable once changing C soHd 
particulate in PM (party curate particle) into a hydrocarbon or hydrogen, and by raising the rate of 
contact (colhsion) of a catalyst component and PM particle, and promoting this conversion reaction, 
as a result of repeating examination wholeheartedly that the above-mentioned technical problem 
should be solved. 

[0011] Namely, the exhaust air purification approach of this invention is the approach of purifying 
the party curate particle and nitrogen oxides under exhaust air, and is the following reaction formula 
1. mC+nH2 0->H2 nCm+n/2, 02 - (1) 
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It is characterized by including the process in which come out and a party curate particle is changed 
into a hydrocarbon by the reaction expressed. 

[0012] Moreover, the above-mentioned hydrocarbon is made to react with nitrogen oxides, and the 
suitable gestalt of the exhaust air purification approach of this invention is the following reaction 
formula 2. H2nCm+4NO->2N2H-mC02+nH20 - (2) 

It is characterized by including the process out of which it comes and which is changed into nitrogen, 
a carbon dioxide, and water by the reaction expressed. 

[0013] Furthermore, the exhaust emission control device of this invention is equipment which 
purifies the party curate particle and nitrogen oxides under exhaust air using the above-mentioned 
exhaust air purification approach. At least one sort of noble-metals components chosen fi-om the 
group which changes fi-om platinum, palladium, and a rhodium to the pore wall of a monolith type 
filter. It is characterized by arranging in an internal combustion engine's exhaust air gas duct the 
filter with a catalyst fimction with which a mean diameter supports at least one sort of oxide particles 
chosen from the group which consists of the alimiina which is 1 micrometer or less, a titania, a 
zirconia, and a silica, and changes. 

[0014] Furthermore, the porosity of the above-mentioned monolith type filter is 30 - 80%, and the 
suitable gestalt of the exhaust emission control device of this invention is characterized by an 
average pore diameter being 5-40 micrometers again. 

[0015] Moreover, other suitable gestalten of the exhaust emission control device of this invention are 
characterized by dividing the above-mentioned fiher with a catalyst fimction into two or more steps, 
arranging it at a serial, and changing. 

[0016] Furthermore, the suitable gestalt of fiirther others of the exhaust emission control device of 
this invention is characterized by arranging in the exhaust air upstream of the above-mentioned filter 
with a catalyst function the HC-SOF removal ingredient which has the function to remove a 
hydrocarbon and a fiisibiUty organic component, and growing into it. 

[0017] Furthermore, the manufacture approach of the exhaust emission control device of this 
invention is an approach of manufacturing the above-mentioned exhaust emission control device, 
and after making the pore wall of the above-mentioned monolith type filter carry out distributed 
support of the above-mentioned oxide particle, it is characterized by making the above-mentioned 
noble-metals component support with the sinking-in method and/or plating again. 
[0018] Moreover, other exhaust air purification approaches of this invention are the following 
reaction formula 3 and/or 4 C+H2 0->H2+C0, when it is the approach of purifying the party curate 
particle and nitrogen oxides under exhaust air and the temperature of the exhaust air discharged by 
the intemal combustion engine is 500 degrees C or less. - (3) 
C+2H20->2H2+C02 - (4) 

It is characterized by including the process in which come out and the hydrogen generation reaction 
expressed is performed. 

[0019] Furthermore, the powder of a porosity particle with which the exhaust air purification catalyst 
of this invention is an exhaust air purification catalyst including the hydrogen generation catalyst and 
nitrogen-oxides purification catalyst which are used for the above-mentioned exhaust air purification 
approach, and the above-mentioned hydrogen generation catalyst supported the rhodium at least, It is 
characterized by containing these metals by the ratio of 0.1-10 including at least one sort of metals 
chosen from the group which consists of iron, cobalt, manganese, and nickel, when a rhodium is set 

to 1. w u 

[0020] Furthermore, other exhaust emission control devices of this invention are equipment which 
purifies the party curate particle and nitrogen oxides under exhaust air using the above-mentioned 
exhaust air purification catalyst, and are characterized by arranging the above-mentioned hydrogen 
generation catalyst in the upstream of an intemal combustion engine's exhaust air gas duct, arranging 
the above-mentioned nitrogen-oxides purification catalyst in the downstream, and changing again. 
[0021] Moreover, the exhaust emission control device of fiuther others of this invention is 
equipment which purifies the party curate particle and nitrogen oxides under exhaust air using the 
above-mentioned exhaust air purification catalyst, arranges the layered product of the above- 
mentioned nitrogen-oxides purification catalyst on an intemal combustion engine's exhaust air gas 
duct, and is characterized by covering the above-mentioned hydrogen generation catalyst and 
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changing on it. 
[0022] 

[Embodiment of the Invention] Hereafter, the exhaust air purification approach of this invention is 
explained to a detail. In addition, mass percentage is shown unless it mentions specially"%" in this 
specification. 

[0023] The exhaust air purification approach of this invention is the approach of purifying the party 
curate (PM) particle and nitrogen oxides (NOx) under exhaust air, and is characterized by being 
efficient and purifying PM particle under exhaust air which cannot bum easily on the usual transit 
conditions by changing PM particle into a hydrocarbon (HC). Moreover, NOx is changed into 
harmless nitrogen (N2), C02, and H20 by making it react with NOx while exhausting generated 
HC. In addition, generated HC may oxidize immediately and may be changed into a carbon dioxide 
(C02) or water (H20). 

[0024] That is, with the exhaust air purification approach of this invention, they are the following 
reaction formulae 1 and 2. mC+nH2 0->H2 nCm+n/2, 02 - (1) 
H2nCm+4N0->2N2+mC02+nH20 ~ (2) 

NOx and PM are mostly removed by coincidence by coming out and advancing the conversion 
reaction expressed. Although the detail of the mechanism from which C in PM is changed into HC in 
HC generation reaction (formula 1) by C and H20 here was unknown at present, this invention 
persons performed evaluation to which for example, Pt / alumina system catalyst were made to react 
with the model gas of C (graphite)/02-/H2 0/N2 system, and as shown in the graph of drawing 1 , 
they detected HC. Moreover, as it evaluated by carrying out additional installation of the NO into 
model gas and was shown in drawing 2 , it checked that NO concentration decreased. Therefore, it 
can guess that HC generation reaction (formula 1) and the HC-NO reaction (formula 2) have 
occurred. 

[0025] Furthermore, in order to advance the above-mentioned HC generation reaction (formula 1) 
and a HC-NO reaction (formula 2), it is desirable to make temperature conditions into 350 degrees C 
or less, and it is more desirable to consider especially as 280 degrees C or less so that the graph of 
drawing 1 which is an example, and drawing 2 may also show. In addition, although minimum 
temperature changes with engine performance of a catalyst etc., if it is 200 degrees C or more in 
temperature in general, a remarkable reaction rate will be obtained. Here, on temperature conditions 
higher than 350 degrees C, it is thought that oxidation reaction of HC generated at the above- 
mentioned HC generation reaction (formula 1) becomes superior, and the above-mentioned HC-NO 
reaction (formula 2) also becomes inferior in strength. On the other hand, it is known that the HC- 
NOx reaction (formula 2) on Pt system catalyst in exhaust air conditions with much oxygen (lean 
bum engine etc.) will advance notably in general in a 150 degrees C - 300 degrees C temperature 
region. Thus, if the exhaust air purification approach of this invention is used, since the above- 
mentioned HC generation reaction (formula 1) and a HC-NO reaction (formula 2) may be 
comparatively advanced by the low temperature service, without performing specific engine control, 
PM is efficient and can purify the exhaust air firom the diesel power plant which poses a serious 
problem. 

[0026] Next, the exhaust emission control device of this invention is explained to a detail. Although 
it was an indispensable condition to use a catalyst in order to have advanced above-mentioned HC 
generation reaction (formula 1) and the above-mentioned above-mentioned HC-NO reaction 
(formula 2), this invention persons did the knowledge of it being very effective that a catalyst and 
PM particle contact directly at this reaction. For example, the above-mentioned HC generation 
reaction (formula 1) advances, only when Pt / alumina system catalyst powder, and carbon (C) 
powder are mixed well enough, and when mixing is inadequate, it does not advance. The exhaust 
emission control device of this invention uses a filtration function positively as a means which raises 
the contact (collision) probability of a catalyst component and PM particle from this viewpoint. That 
is, it considers as the exhaust emission control device which has a filtration function and a catalyst 
function, and the contact (collision) probability of the PM particle and the catalyst component which 
flow in narrow pore by making a catalyst component distribute and support on the pore wall fi-ont 
face of a filter is raised. In addition, as the support approach of the above-mentioned catalyst 
component, the support approach which covers the wall whole surface with plating etc. is effective 
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so that it may mention later. 

[0027] Here, the exhaust emission control device of this invention makes the pore wall of a monolith 
type filter support platinum (Pt), palladium (Pd) or (Rh), and the noble-metals component that 
consists of the combination of such arbitration as the above-mentioned catalyst component, and, 
specifically, grows into it. When it is not necessary to use especially a noble-metals component 
independently and is used combining two or more components at this time, the above-mentioned HC 
generation reaction (formula 1) and a HC-NO reaction (formula 2) can be advanced more smoothly. 
For example, in the combination of Pt and Rh, HC generation reaction (formula 1) can be promoted 
by Pt, and a HC-NO reaction (formula 2) can be promoted by Rh. 

[0028] Moreover, the pore wall of the above-mentioned monolith type filter is made to support the 
oxide particle by which mean particle diameter is specifically applied to the oxide particle of fines 1 
micrometer or less, the alumina (aluminum 203) used fi-om the former as support of a noble-metals 
component, a titania (Ti02), a zirconia (Zr02) or a siUca (Si02), and the combination of such 
arbitration. From this, pore is not blockaded but a catalyst component distributes good on the front 
face of a pore wall. Furthermore, as for the above-mentioned mean particle diameter, it is more 
desirable that it is 0.6 micrometers or less. Furthermore, even if the above-mentioned oxide particle 
is independent, it can be used, but when supporting two or more sorts of catalyst components and it 
is used combining two or more sorts of oxide particles, there is a more effective thing again. In 
addition, if mean particle diameter exceeds 1 micrometer, the pore of the above-mentioned monolith 
type filter may be blockaded. Moreover, the above-mentioned oxide particle can make the water 
solution of the hydroxide which can generate this oxide particle, or a nitrate able to permeate the 
pore wall of a filter, and it can carry out distributed support. 

[0029] Furthermore, as the support approach of the above-mentioned noble-metals component or an 
oxide particle, a filter pore wall is made to carry out osmosis support of the powder of an oxide 
particle, and the approach of subsequently making a noble-metals component supporting, the method 
of making a filter pore wall carry out immersion support of this oxide particle, after making an oxide 
particle support a noble-metals component beforehand, etc. can be illustrated. The former is more 
effective in order to expose a noble-metals component to a particle front-face side as much as 
possible especially. 

[0030] Furthermore, as support of the above-mentioned noble-metals component or an oxide 
particle, the filter of the monolith type which has a filtration fimction is used again. As for this 
monolith type filter, at this time, it is desirable for the basic property as a filter to be excellent, i.e., 
for them to be high collection efficiency, the amount of quantity uptake, and low voltage loss. 
Moreover, it is good to be able to support a catalyst component (noble-metals component) on a pore 
wall front face, and to make it contact by PM particle whose catalyst component of this is under 
exhaust air, and the high probability. 

[003 1] Moreover, in the above-mentioned monolith type filter, it is suitable for porosity that it is 30 - 
80%. When porosity is less than 30%, the large filter size for filling the predetermined engine 
performance must be taken, and loading nature may get worse. Moreover, when it exceeds 80%, 
reinforcement may fall and loading nature may get worse. Furthermore, it is suitable for a pore 
diameter that it is 5-40 micrometers in an average pore diameter. At this time, it is suitable for the 
particle size of the catalyst component which the magnitude of pore supports, and since invasion of 
PM particle is attained easily and it can increase a contact probability with a cell wall, it is effective. 
If smaller than 5 micrometers, even if invasion of PM particle will become difficult and it will 
invade, it may be hard to move in the inside of pore. On the other hand, when larger than 40 
micrometers, the contact probability of PM particle and a cell wall will fall, and will pass through the 
inside of pore, without reacting. 

[0032] Furthermore, as the above-mentioned monolith type filter, ceramic sintered compacts, such as 
cordierite, a muUite, and' SiC, textile fabrics, a nonwoven fabric of ceramic fiber (fiber), etc. can be 
used again. Moreover, if a filter configuration is for example, the above-mentioned ceramic sintered 
compact and they are a honeycomb mutual weather-strip type, and textile fabrics and the nonwoven 
fabric of the above-mentioned ceramic fiber, it can mention what wound around a certain base 
material, or was fabricated in the request configuration. In addition, although especially the above- 
mentioned monoUth type filter is not limited, using properly according to each property is important 
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for it. For example, although the filter which consists of a fiber is disadvantageous to raise collection 
efficiency, it is easy to be able to make pore diameter distribution large comparatively and to apply it 
to exhaust air of broad PM particle diameter. Since especially the fiber is comparatively flexible, its 
contact probability with PM particle is high, and is effective in processing of big PM particle which 
cannot react more easily. Moreover, when carrying out division arrangement of the filter in two or 
more steps, it is good to arrange the filter which used the textile fabrics and/or the nonwoven fabric 
of ceramic fiber for the exhaust air upstream, and it good to arrange the honeycomb mold filter 
which used the ceramic sintered compact for the exhaust air downstream. In addition, since a touch 
area can take a large honeycomb mold filter also in small size comparatively, it is a typical filter of 
amount of low voltage loss-quantity uptake-quantity collection efficiency. 
[0033] Moreover, it is suitable for the filter with a catalyst function which made the above- 
mentioned monolith type filter support a catalyst component to divide into two or more steps and to 
arrange. In this case, since the filter with a catalyst function with which the exhaust air upstream and 
the downstream are different in a property can be arranged, it is effective. For example, as shown in 
drawing 4 , the above-mentioned filter with a catalyst function can be divided into two steps, and it 
can arrange to a serial. From this, the pore passage distance of PM particle can be eamed, and since 
the count of a collision of PM particle to the filter pore wall with which the catalyst component was 
supported increases, the effectiveness of the above-mentioned HC generation reaction (formula 1) or 
the above-mentioned HC-NO reaction (formula 2) may improve sharply. 

[0034] Furthermore, it is suitable to make pressure loss of the filter of the exhaust air upstream larger 
than the pressure loss of the filter of the exhaust air downstream with the filter with a catalyst 
function which carried out [ above-mentioned ] division arrangement. Usually, although division 
arrangement will raise pressure loss, that effect can be suppressed in this case. If this is important 
also when raising the contact probability of PM particle and a catalyst component, and it catches 
most PM particles with the filter of the upstream, it becomes more superior [ the rate of 
sedimentation ] than a reaction rate, and a filter tends to blockade it. In addition, the pressure loss of 
a filter can change and control porosity, an average pore diameter, etc. of a filter. Consequently, PM 
collection efficiency can also be changed. 

[0035] Furthermore, it is desirable to arrange a filter with comparatively low collection efficiency to 
the exhaust air upstream, and to arrange a filter with high collection efficiency fi-om the field of PM 
collection efficiency, to the exhaust air downstream again. In other words, it is good to make the 
average pore diameter and porosity of a filter of the exhaust air upstream larger than the average 
pore diameter and porosity of a filter of the exhaust air downstream. In this case, the rate of a 
deployment of C particle to HC generation is raised, and the rate of NOx purification may improve. 
[0036] Although PM particle of a comparatively big particle size is caught by the filter of the 
exhaust air upstream at this time, whenever it contacts a catalyst component within a filter, a particle 
front face is changed into HC, and it moves in the inside of pore, reducing particle size. However, 
when there is a part in which a catalyst component does not exist within a filter, it is fixed there and 
PM particle may serve as a nucleus of lock out. For this reason, its PM collection efficiency is low 
rather, the filter installed in the exhaust air upstream has the effective type which cannot cause lock 
out easily, and it is desirable that it is the filter which has the so-called structure of a collision 
filtration method. For example, a form mold, a fiber mold, etc. which have a three-dimension mesh 
random structure are mentioned. Since PM particle by which the part where, especially as for the 
filter of the above-mentioned fiber mold, the coat of the catalyst component was carried out was 
flexibly caught between fibers since it was able to expand and contract is movable, pushing away a 
fiber particle by exhaust gas pressure, it is hard to blockade filter pore and the contact probability of 
a catalyst component and PM particle can be eamed, a reaction is easy to be promoted. On the other 
hand, it is suitable for the exhaust air downstream to arrange the filter of high collection efficiency, 
the amount of high uptake, and low voltage loss. It is because carried out the extent reaction and low 
size is formed, so the property which is the upstream of catching certainly and making it reacting 
completely is required for PM particle of the exhaust air downstream. For example, the filter which 
has a surface filtration function can be used. 

[0037] Moreover, although HC and SOF which are contained during exhaust air can raise 
purification effectiveness by strengthening an adsorption function and an oxidation function using a 
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catalyst, if even a filter reaches, they may react with NOx on the catalyst component of a pore wall, 
or they may cover a pore wall, i.e., a catalyst front face, and may do a bad influence, such as barring 
a catalysis. Then, the amoimt of [ HC or ] SOF is effective when promoting the alternative reaction 
of HC and NOx which carry out the trap in the upstream of a filter beforehand and which were 
generated from C within the filter demonstrates an exhaust air cleaning effect. It is desirable to 
specifically arrange in the exhaust air upstream of a filter the HC-SOF removal ingredient which has 
the fimction to remove a hydrocarbon and a fiisibiUty organic component, this ~ 350 degrees C or 
less ~ efficient purification of PM and NOx is comparatively attained also on low emission 
temperature conditions. A HC-SOF removal ingredient can be arranged as shown in drawing 3 or 
drawing 4 . Moreover, as a HC-SOF removal ingredient, mordenite, MFI, beta mold zeolite, and an 
average pole diameter can use suitably the silica which is l-5nm or a stratified clay mineral and the 
zeolite concerning the combination of such arbitration, and/or a silica content inorganic substance. In 
addition, as the above-mentioned silica, the porous body of the oxide called the so-called meso 
porous sihca is mentioned, for example, it can obtain, using a surfactant as mold. When the average 
pole diameter of a pole diameter is too small in less than Inm, and sufficient adsorption prehension 
for HC and SOF cannot be performed but it exceeds 5nm, a pole diameter is too large and HC and 
the adsorption effectiveness for SOF may fall. Moreover, hectorite, a montmorillonite, etc. are 
mentioned as the above-mentioned stratified clay mineral. It becomes possible for them, while these 
porous body ingredients are efficient and carry out adsorption prehension of HC or the SOF by the 
upstream of a filter to oxidation remove [ which used gaseous-phase oxygen by adding catalyst 
components, such as Pt and Pd, fiirther ], and the rate of a deployment of the generation HC in a 
filter pore wall is raised. The above-mentioned porous body ingredient can be coated and used for 
the honeycomb support made from the so-called flow through type which has about 400 holes per 1 
square inch of cordierite. In order to coat a honeycomb object with the powder of this porous body 
and to make a honeycomb side pasted up and fixed, it is common to use sintering agents (binder), 
such as alumina sol and a silica sol. Moreover, oxidation removal of HC which stuck to the porous 
body ingredient, or SOF can be promoted by adding catalyst components, such as Pt and Pd. In this 
case, the powder which could make this porous body ingredient support a direct catalyst component, 
and made support, such as an alumina and a titania, support a catalyst component beforehand may be 
mixed and used for porous ingredient powder. 

[0038] After making the pore wall of the above-mentioned monolith type filter carry out distributed 
support of the above-mentioned oxide particle, the exhaust emission control device mentioned above 
makes the above-mentioned noble-metals component support with the sinking-in method and/or 
plating, and is obtained. In addition, the sinking-in method regularly used with the usual catalyst 
method of preparation is effective, and it is [ it is more effective to use plating which can cover a 
filter pore wall, and ] also effective to use plating and the sinking-in method together further. As 
plating, various kinds of approaches are effective and can apply suitably an electrolytic 
decomposition process, a non-electrolytic decomposition process, etc. typically. 
[0039] As mentioned above, the exhaust air A/F fluctuation control for removing the various exhaust 
air temperature up control for buming PM deposited on the filter, and NOx, and since an NOx 
adsorption fiinction is not used fiirther, the exhaust emission control device of this invention does not 
need specific control of S desorption control from an NOx adsorption catalyst etc., but can control 
aggravation of fiiel consumption. Moreover, since C can be purified at low temperature, there is no 
fear of breakage by the heat of a filter, and it can be equal to prolonged use. For example, in a diesel 
power plant, clean exhaust air can be realized and the automobiles excellent in economical efficiency 
(fiiel consumption) with little environmental pollution including the problem of global warming can 
be offered. 

[0040] Next, other exhaust air purification approaches, exhaust air purification catalysts, and exhaust 
emission control devices of this invention are explained to a detail. This exhaust air purification 
approach generates hydrogen from the soot (PM particle) adhering to a catalyst, and purifies NOx 
using the hydrogen. That is, when the temperature of the exhaust air discharged by the internal 
combustion engine is 500 degrees C or less, they are the following reaction formula 3 and/or 4 CH-H2 
0->H2+CO. - (3) 
C+2H20->2H2+C02 - (4) 
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It comes out and the hydrogen generation reaction expressed is performed. From this, hydrogen is 
generated from PM particle and even the temperature of 500 degrees C or less can purify NOx using 
this hydrogen. 

[0041] Here, as a reducing agent of NOx, HC under exhaust air, CO, and when using H2 further, 
since oxygen exists mostly in lean atmosphere, these reducing agents will usually be set to H20 or 
C02. Therefore, when lean atmosphere purified exhaust air (lean bum engine etc.) of most service 
conditions, there was fault that the above-mentioned hydrogen generation reaction (formulas 3 and 
4) could not use effectively. Moreover, in the lean atmosphere of hyperoxia, PM adhering to a 
catalyst hardly performs a steam and a hydrogen generation reaction (formulas 3 and 4). 
[0042] PM which exists during exhaust air richly [ the exhaust air pvu-ification catalyst of this 
invention ] regardless of Lean's ambient atmosphere is made to adhere to a catalyst front face. And 
not only a rich ambient atmosphere but lean atmosphere is mainly used for a hydrogen generation 
reaction (formulas 3 and 4) according to an operation of Rh, and hydrogen generates this PM. 
Therefore, NOx can be retumed from the hyckogen which also generated lean atmosphere, and the 
NOx purification engine performance can be improved. Moreover, since SOx of the NOx adsorption 
site by which sulfur poisoning was carried out can also be retximed by hydrogen, while NOx 
adsorption capacity is recoverable, new sulfur poisoning can be prevented. The NOx purification 
engine performance can be improved also by this. 

[0043] What specifically contains the powder of the porosity particle which supported the rhodium 
(Rh) at least, and iron (Fe), cobalt (Co), manganese (Mn) or nickel (nickel) and the metal concerning 
the combination of such arbitration as the above-mentioned H2 generation catalyst is used. At this 
time, metals, such as Above Fe, Co, Mn, and nickel, are good to be supported by the above- 
mentioned porosity particle. By using this H2 generation catalyst, the high NOx purification engine 
performance can be discovered by H2 made to generate from PM and H20 at the temperature of 500 
degrees C or less. Moreover, since the reactivity of PM, and H2 and NOx which were generated 
from H20 will improve in order to adsorb NOx by Lean if NOx adsorption material is used further 
so that it may mention later, the purification reaction of NOx can be promoted. Furthermore, when 
SOx under exhaust air reacts with an NOx adsorption site and forms SOx adsorption species and a 
SOx salt in a catalyst front face, NOx adsorption capacity may disappear (the so-called sulfur 
poisoning), but since SOx is retumed by the above-mentioned H2 which carried out generation, 
sulfur poisoning can be prevented. Furthermore, it is retumed by H2 and NOx adsorption capacity 
also tends to revitalize the NOx adsorption site which received sulfur poisoning again. 
[0044] Moreover, when metals, such as Above Fe, Co, Mn, and nickel, set Rh to 1, they are 
contained in the above-mentioned H2 generation catalyst by the ratio of 0.1-10. It is more desirable 
that it is especially 1-5. If smaller than 0.1, the effectiveness by these metals will not show up and it 
will not be different from the case of only Rh. On the other hand, if 10 is exceeded, the activity of Rh 
will fall, and the reactivity of PM and Rh will get worse. Furthermore, as for Above Rh, it is 
desirable to be supported in the per [ 120g of porosity particles / 0.05-20g ] range. If there are few 
amounts of support of Rh than 0.05g/120g, endurance will tend to fall, and if [ than 20g/120g ] more, 
while the above-mentioned effectiveness will be saturated, it is easy to cause increase of cost. 
Furthermore, platinum (Pt), palladium (Pd), iridiiun (Ir), etc. can also be supported with Rh, and the 
amount of support at this time should just make the sum total of Rh and these metals the above- 
mentioned range. In addition, as for Pt supported by the above-mentioned porosity particle, it is 
desirable that it is the range of per [ 0.1-1 Og ] 120g of porosity particles. If there are few amounts of 
support of Pt than 0.1g/120g, the rate of purification of HC, CO, and NOx will tend to fall, and even 
if [ than 10g/120g ] more, while effectiveness is saturated, it is easy to cause increase of cost. 
[0045] Moreover, as the above-mentioned porosity particle, it can choose from an alumina, a silica, a 
titania, a zirconia, a silica alumina, a zeolite, etc. suitably, and one sort can be used independently or 
two or more classes can be used, for example, mixing or compound-izing. However, as for Zr with 
bad thermal resistance, it is desirable to use an alumma, zirconia, or zirconia-alumina for Rh support 
powder from reasons congenial to Rh. Furthermore, as for the particle size of the above-mentioned 
porosity particle, it is desirable that it is the range of 0.1-20 micrometers. If larger than 20 
micrometers, the probability for Rh powder to approach will become high, degree of dispersion of 
Rh falls [ if particle size is smaller than 0.1 micrometers, degree of dispersion of Rh will fall, / the 
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H2 generation effectiveness from PM and H20 is fully hard to be acquired ] as a result, and the H2 
generation effectiveness by PM and H20 may not fully be acquired. 

[0046] In addition, the above-mentioned porosity particle can also be made to support NOx 
adsorption material further, and NOx adsorption capacity can be improved further in this case. As 
this NOx adsorbent, alkali metal, alkaline earth metal or a rare earth metal, the metal concerning the 
combination of such arbitration, etc. can be used. Specifically as an alkali metal, a lithium (Li), 
sodium (Na), a potassium (K), caesium (Cs), etc. are mentioned. As an alkaline earth metal, the 
magnesium (Mg) which is a periodic table 2A group element, calcium (calcium), strontixmi (Sr), 
barium (Ba), etc. are mentioned. As a rare earth metal, a lanthanum (La), a ceriimi (Ce), a 
praseodymium (Pr), etc. are mentioned. Moreover, as for this NOx adsorption material, it is desirable 
to make it support in 0.05-3.0 mols per 120g of porosity particles. Effectiveness tends to be 
saturated, even if the rate of NOx purification will tend to fall and it will support mostly from 3.0 
mols / 120g, if there are few amounts of support than 0.05 mols / 120g. Furthermore, when the 
above-mentioned porosity particle is made to support Rh and Pt, it is good to manufacture separately 
Rh support porosity particle (the 1st powder) and Pt support porosity particle (the 2nd powder), and 
to mix these with Rh after that, in order to pull out an operation of metals, such as nickel, Fe, Co, and 
Mn, etc. enough, in this case, the mixing ratio of the 1st powder and the 2nd powder ~ weight ratio 
conversion of Rh and Pt — 1st powder: — the 2nd ~ the range of powder =0.05:1-1:1 is desirable, 
moreover, the case where both the 1st powder and the 2nd powder use an alumina as a porosity 
particle — weight ratio conversion of an alumina — 1st powder: — the 2nd ~ the range of powder 
=0.1:1-2:1 is desirable. If it separates from these range, the case of the excess and deficiency of 
above-mentioned Rh and above-mentioned Pt and the same fault may occur. Moreover, when the 
above-mentioned porosity particle is made to support transition metals, it is desirable to make Mg 
support further. By using this co-catalyst, since a hydrogen generation reaction is easy to be 
promoted, it is effective. 

[0047] In this invention, it can consider as the exhaust emission control device which purifies the 
party curate particle and nitrogen oxides under exhaust air using an above-mentioned exhaust air 
purification catalyst. That is, the exhaust emission control device of this invention arranges the 
above-mentioned hydrogen generation catalyst in the upstream of an intemal combustion engine's 
exhaust air gas duct, arranges the above-mentioned nitrogen-oxides purification catalyst in the 
downstream, and grows into it. By considering as such a configuration, it becomes the exhaust 
emission control device which promotes the above-mentioned hydrogen generation reaction 
(formulas 3 and 4). Moreover, other exhaust emission control devices of this invention arrange the 
layered product of the above-mentioned nitrogen-oxides purification catalyst on an intemal 
combustion engine's exhaust air gas duct, on it, cover the above-mentioned hydrogen generation 
catalyst, and change. For example, an NOx catalyst can be multilayered and Rh powder containing 
the metal which changes from Fe, Co, Mn or nickel, and the combination of such ^bitration to the 
maximum upper layer can be covered. 
[0048] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to 
a detail further, this invention is not limited to these examples. 

[0049] In the following examples 1-3 and examples 1-3 of a comparison, the performance evaluation 
test was performed about the exhaust emission control device of this invention, i.e., the exhaust 
emission control device which used (Hydrocarbon HC) generation catalyst. 

[0050] (Example 1) After dipping honeycomb mold mutual weather-strip filter made from cordierite 
2.5L which is 18 micrometers in 60% of porosity, and average pore diameter, and has the air hole of 
about 200 eels per 1 square inch in the nitric-acid aqueous acids which the water solution of an 
aluminium nitrate was made to distribute a super-particle alumina with a mean particle diameter of 
0.5 micrometers, and were obtained, the hot-air-drying-baking process was repeated 3 times and the 
pore wall of a filter was made to carry out distributed support of the alumina. The amoimt of support 
of the alumina at this time was 85g of filter volume IL per abbreviation. Moreover, this filter was 
dipped in the dinitrodiammine Pt water solution whose Pt concentration is about 2.5%, the hot-air- 
drying-baking process was repeated twice, and the alumina made [ the pore wall of a filter ] to carry 
out distributed support was made to support Pt. Furthermore, electroless deposition was performed to 
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this filter and filter catalyst 1 A was obtained. Plating dipped the above-mentioned honeycomb filter 
in the plating bath water solution containing Pt and a reducing agent, deposited Pt, and v/as obtained. 
The amount of support of Pt at this time was lOg of filter volume IL per abbreviation. 
[0051] The honeycomb-like monolith material (honeycomb catalyst IB) which has the function 
which carries out adsorption treatment of HC and SOF which are arranged in the preceding 
paragraph of this filter catalyst 1 A was obtained as follows. Pt / gamma alumina powder which was 
made to support Pt 2.5% to the activated alxmiina which uses the gamma alumina of specific-surface- 
area of about 220m 2/g as a principal component, and obtained it to it by the sinking-in method 
Specific-surface-area about 830m2/g and a porous silica with an average pole diameter of about 
3.2nm, By specific-surface-area of 450m 2/g, the silica-alumina ratio about 90 zeolite beta 
Furthermore, the MFI zeolite of the silica-alumina ratio 70 [ about ] was mixed by the weight ratio 
1:4:1 by specific-surface-area of 350m 2/g, and it mixed by the weight ratio of 5:6:1 with boehmite 
powder, and nitric-acid acidity alumina sol was added further 1%, it mixed with water, and slurry 
liquid was obtained. Cordierite honeycomb 1.5L which has the air hole of 400 eels per 1 square inch 
was coated with this slurry, it passed through the process of desiccation and baking, and honeycomb 
catalyst IB which has the function which adsorbs and decomposes HC and SOF was obtained. The 
exhaust emission control device 1 was obtained by including in one converter in the preceding 
paragraph and the latter part, combining respectively the above, honeycomb catalyst IB, and filter 
catalyst lA. 

[0052] (Example 2) A honeycomb catalyst was not installed in the preceding paragraph, but except 
having been referred to only as filter catalyst 2A, the same actuation as an example 1 was repeated, 

and the exhaust emission control device 2 was obtained. 

[0053] Honeycomb mold mutual weather-strip filter made from cordierite 1.25L which is 18 
micrometers in 60% of porosity, and average pore diameter, and has the air hole of about 200 eels 
per 1 square inch, (Example 3) It was 32 micrometers in 65% of porosity, and average pore diameter, 
and honeycomb mold mutual weather-strip filter made from cordierite 1 .25L which has the air hole 
of about 200 eels per 1 square inch was prepared, the abnost same actuation as an example 1 was 
repeated, and two filter catalysts three Al and three A2 were obtained. Such filter catalysts three Al 
and three A2 and honeycomb catalyst 3B have been arranged to the serial, and the exhaust emission 
control device 3 was obtained. That is, these catalysts have been arranged from the exhaust air 
upstream in order of the honeycomb catalyst 3B-filter catalyst 3A2-filter catalyst three Al. 
[0054] (Example 1 of a comparison) Pt / gamma alumina powder which was made to support Pt 
2.5% to the activated alumina which uses the gamma alumina of specific-surface-area of about 220m 
2/g as a principal component, and obtained it to it by the sinking-in method were mixed with 
boehmite powder by the weight ratio of 10:2, and nitric-acid acidity alumina sol was added further 
1%, it mixed with water, and slurry Uquid was obtained. 100 g/L coating of this slurry was carried 
out at cordierite honeycomb 1.5L which has the air hole of 400 eels per 1 square inch, and 
honeycomb-like oxidation catalyst RIB was obtained through the process of desiccation and baking. 
The exhaust emission control device Rl which becomes the example 1 of a comparison was obtained 
by arranging to a serial honeycomb mold mutual weather-strip filter made firom cordierite 2.5L 
which has the air hole of about 200 eels per 1 square inch, and including in one converter with this 
honeycomb-like oxidation catalyst RIB, and the porosity of 60% and the average pore diameter of 
18 micrometers. In addition, this equipment Rl has a configuration similar to the so-called 
conventional continuation trap oxidizer. 

[0055] (Example 2 of a comparison) The same honeycomb mold mutual weather-strip filter made 
fi-om cordierite 2.5L as an example 1 was coated with the slurry of the same Pt/gamma alumina 
catalyst as the example 1 of a comparison, by repeating a hot-air-drying-baking process 4 times, one 
side of a filter was made to support Pt/alumina catalyst, and filter catalyst R2A was obtained. The 
amount of support of Pt/alumina catalyst at this time was lOOg of filter volume IL per abbreviation. 
Only by this filter catalyst R2A, the exhaust emission control device R2 was obtained. In addition, 
this exhaust emission control device R2 does not make what changed the process of a filter catalyst, 
i.e., a filter wall fi*ont face, support Pt/alumina catalyst as compared with the exhaust emission 
control device 2 of an example 2, but forms a catalyst bed in a filter outer wall. 
[0056] (Example 3 of a comparison) The exhaust emission control device R3 was obtained by 
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arranging the honeycomb catalyst IB same in the preceding paragraph of the same filter catalyst 
R2A as the example 2 of a comparison as an example 1, and including in one converter. 
[0057] The performance evaluation test of the exhaust emission control device of an example and the 
example of a comparison was performed using the engine DYNAMO equipment which installed the 
direct injection mold diesel power plant of 4-cylinder 2.5L equipped with the <example of 
evaluation trial> common rail system. In addition, what can control the exhaust-gas temperature of a 
catalyst system inlet port by the engine load, an inhalation-of-air diaphragm, and postinjection by the 
common rail system was used for this evaluation equipment. Moreover, the transient performance- 
evaluation method which repeats the pattem which the performance-evaluation method of an exhaust 
emission control device holds the inlet temperature of equipment at 250 degrees C for 2 minutes, 
subsequently hol^s it at 300 degrees C for 3 minutes, and is held for 1 minute at 350 more degrees C 
for 5 hours was used. In addition, Sweden class 1 gas oil was used in this evaluation trial. 
[0058] In the above-mentioned evaluation trial, when the rate of average reduction of PM and NOx 
was computed about the exhaust emission control device 1 (example 1), PM elimination factor was 
93% and the NOx elimination factor was 46%. Moreover, the pressure loss rise after 5-hour 
operation to the first stage was 25mniHg. Similarly, PM elimination factor was [ NOx of the rate / 
in / about an exhaust emission control device 2 (example 2) / operation 2 hours / of reduction ] 55% 
of elimination factors 90%. Moreover, the pressure loss rise after 4-hour operation to the first stage is 
32mmHg, covering of the catalyst component by SOF in PM takes place, and it is thought that the 
oxidation engine performance fell with time. By removing a part for SOF by the preceding paragraph 
side shows fi-om this that prevent covering of a catalyst and endurance increases like an exhaust 
emission control device 1 . Moreover, about the exhaust emission control device 3 (example 3), PM 
elimination factor was 95% and the NOx elimination factor was 57%. Moreover, the pressure loss 
rise after 5-hour operation to the first stage was 18mmHg. This shows that the effectiveness which 
divided the filter is demonstrated. 

[0059] On the other hand, about the exhaust emission control device Rl (example 1 of a 
comparison), PM elimination factor was 95%, the NOx elimination factor was 2%, the rate of NOx 
reduction was low compared with the example, and since the pressure loss rise 3 hours after 
operation exceeded 40nmiHg(s) and the engine load became large, operation was canceled at the 
time. Moreover, since PM elimination factor is 92%, and an NOx elimination factor is 8%, and the 
pressure loss rise 3 hours [ to the first stage ] after operation exceeded 40mmHg(s) about the exhaust 
emission control device R2 (example 2 of a comparison) and the engine load became large, operation 
was canceled at the time. Furthermore, since PM elimination factor is 92%, and an NOx elimination 
factor is 1 1%, and the pressure loss rise after 4-hour operation to the first stage exceeded 40mmHg 
(s) about the exhaust emission control device R3 (example 3 of a comparison) and the engine load 
became large, operation was canceled at the time. 

[0060] Moreover, when it changes to the pattem which holds inlet temperature at 300 degrees C for 
5 minutes, and holds the performance-evaluation conditions of an exhaust emission control device 
for 2 minutes at 400 more degrees C, as for the rate of average reduction of PM and NOx by the 
exhaust emission control device 1 after 5 -hour operation, it turns out that an NOx elimination factor 
becomes [ PM elimination factor ] 16% 91%, and the rate of reduction of NOx gets worse especially 
on elevated-temperature exhaust air conditions fi-om this. An exhaust-gas temperature uses it on 
conditions 350 degrees C or less, since effectiveness is large, it is clear that it is suitable for eidiaust 
air purification of an efficient intemal combustion engine with a low exhaust-gas temperature, but if 
the exhaust emission control device of this invention adjusts temperature conditions by choosing an 
arrangement location suitably etc. also to an intemal combustion engine with a high exhaust- gas 
temperature, correspondence of it will be attained. 

[0061] As mentioned above, if the exhaust emission control device of this invention is used, about 
200-350 degrees C since it is efficient and exhaust air of low emission temperature conditions can be 
purified comparatively, even if it does not use the special engine controlling method, clean exhaust 
air is easily realizable. 

[0062] Next, in the following examples 4-9 and examples 4-7 of a comparison, the performance 
evaluation test was performed about the exhaust air purification catalyst which changes including the 
exhaust air purification catalyst, i.e., the hydrogen (H2) generation catalyst, and nitrogen-oxides 
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(NOx) purification catalyst of this invention. 

[0063] (Example 4) It sank into activated-alumina powder (mean particle diameter of 1 micrometer), 
the nitric-acid Fe water solution was calcinated at 400 degrees C among after [ desiccation ] air for 1 
hour, and Fe support alumina powder (powder 1) was obtained. Fe concentration of this powder was 
2%. It sank into powder 1, the nitric-acid Rh water solution was calcinated after desiccation at 400 
degrees C of N2 Naka for 1 hour, and Rh and Fe support alumina powder (powder 2) were obtained. 
Rh concentration of this powder was 2% (Fe/Rh is a mole ratio and is 0.54). It sank into activated- 
alumina powder, the JIATORO diamine Pt water solution was calcinated at 400 degrees C among 
after [ desiccation ] air for 1 hour, and Pt support alumina powder (powder 3) was obtained. Pt 
concentration of this powder was 2%. 

[0064] 70g and an alumina were fed into 70g, 140g of water was fed into the magnetic ball mill, 
preferential grinding of the powder 3 was carried out, and slurry liquid was obtained. After having 
adhered this slurry liquid to the nature monolith support of a KODI light (1.3L, 400 eels), removing 
the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees 
C for 1 hour, and coat layer weight 140 g/L catalyst support (A) was obtained. 70g and powder 3 
were fed into 70g, 140g of water was fed into the magnetic ball mill, preferential grinding of the 
powder 2 was carried out, and slurry liquid was obtained. After having adhered this slurry liquid to 
catalyst support (A), removing the slurry of the surplus in a eel in airstream and drying at 130 
degrees C, it calcinated at 400 degrees C for 1 hour, and the total coat layer weight 280 g/L catalyst 
support (B) was obtained. Catalyst support (B) was made to carry out catalyst IL per 15g sinking-in 
support of the acetic-acid Ba water solution by oxide conversion, and the exhaust air purification 
catalyst (C) was acquired to it. 

[0065] (Example 5) Except having used the nitric acid Co instead of the nitric acid Fe, the same 
actuation as an example 1 was repeated, and the exhaust air purification catalyst was acquired 
(CO/Rh is a mole ratio and is 0.57). 

[0066] (Example 6) Except having used the nitric acid nickel for a nitric acid Fe being alike instead, 
the same actuation as an example 1 was repeated, and the exhaust air purification catalyst was 
acquired (nickel/Rh is a mole ratio and is 0.57). 

[0067] (Example 7) Except having used the nitric acid Mn instead of the nitric acid Fe, the same 
actuation as an example 1 was repeated, and the exhaust air purification catalyst was acquired 
(Mn/Rh is a mole ratio and is 0.53). 

[0068] (Example 8) 140g and an alumina were fed into 70g, 280g of water was fed into the magnetic 
ball mill, preferential grinding of 70g and the powder 3 was carried out for the almost same actuation 
2 as an example 1, i.e., powder, and slurry liquid was obtained. After having adhered this slurry 
liquid to the nature monolith support of a KODI light (1.3L, 400 eels), removing the slurry of the 
surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 hour, 
and coat layer weight 280 g/L catalyst support (B) was obtained. Catalyst support (B) was made to 
carry out catalyst IL per 15g sinking-in support of the acetic-acid Ba water solution by oxide 
conversion, and the exhaust air purification catalyst (C) was acquired to it. 

[0069] (Example 9) Except having used the zirconium dioxide instead of the activated alumina, the 
same actuation as an example 1 was repeated, and the exhaust air purification catalyst was acquired. 
[0070] (Example 4 of a comparison) a nitric-acid Rh water solution - activated-alumina powder 
(mean particle diameter of 1 micrometer) — sinking in — after desiccation and N — it calcinated at 
400 degrees C 2 inside for 1 hour, and Rh support alumina powder (powder 4) was obtained. Rh 
concentration of this powder was 2%. It sank into activated-alumina powder, the JIATORO diamine 
Pt water solution was calcinated at 400 degrees C among after [ desiccation ] air for 1 hour, and Pt 
support alumina powder (powder 3) was obtained. Pt concentration of this powder was 2%. 70g and 
an alumina were fed into 70g, 140g of water was fed into the magnetic ball mill, preferential 
grinding of the powder 3 was carried out, and slurry Uquid was obtained. After having adhered this 
slurry liquid to the nature monolith support of a KODI hght (1 .3L, 400 eels), removing the slurry of 
the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 
hour, and coat layer weight 140 g/L catalyst support (A) was obtained. 70g and powder 3 were fed 
into 70g, 140g of water was fed into the magnetic ball mill, preferential grinding of the powder 2 
was carried out, and slurry liquid was obtained. After having adhered this slurry liquid to catalyst 
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support (A), removing the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it 
calcinated at 400 degrees C for 1 hour, and the total coat layer weight 280 g/L catalyst support (B) 
was obtained. Catalyst support (B) was made to carry out catalyst IL per 15g sinking-in support of 
the acetic-acid Ba water solution by oxide conversion, and the exhaust air purification catalyst (C) 
was acquired to it. 

[0071] (Example 5 of a comparison) With powder 1, except having made concentration of a nitric 
acid Fe 0.2%, the same actuation as an example 1 was repeated, and the exhaust air purification 

catalyst was acquired. 

[0072] (Example 6 of a comparison) With powder 1, except having made concentration of a nitric 
acid Fe 40%, the same actuation as an example 1 was repeated, and the exhaust air purification 
catalyst was acquired. 

[0073] (Example 7 of a comparison) With powder 1, except having set mean particle diameter of the 
powder of an activated alumina to 50 micrometers, the same actuation as an example 1 was repeated, 
and the exhaust air purification catalyst was acquired. 

[0074] The exhaust air system of an engine with a displacement [ <the example of an evaluation 
trial> and durable approach displacement ] of 4400 cc was equipped with the exhaust air purification 
catalyst, catalyst inlet temperature of the preceding paragraph was made into 700 degrees C, and it 
operated for 30 hours. 

- The exhaust air system of the engine of the evaluation approach diesel power plant was equipped 
with the exhaust air purification catalyst, catalyst inlet temperature was made into 300 degrees C, 
and it operated for 15 minutes. The exhaust air purification catalyst was attached in the exhaust air 
system of a gasoline engine, and it considered as A/F=50 and the inlet temperature of 300 degrees C, 
and operated for 10 minutes. In addition, it asked for the NOx invert ratio by the following formula 
NOx invert ratio =(amount of 1 -catalyst outlet NOx / amount of catalyst inlet-port NOx ) xl00%. 
[0075] 
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[0077] As shown in Table 1 and 2, the above-mentioned evaluation trial shows that an NOx invert 
ratio is good in the examples 4-9, even if it is comparatively low temperature exhaust air. On the 
other hand, in the examples 4-7 of a comparison, it tums out that an NOx invert ratio is bad. 
[0078] As mentioned above, although the suitable example and the example of a comparison 
explained this invention to the detail, this invention is not limited to these examples and various 
deformation is possible for it within the limits of the summary of this invention. For example, as for 
the catalyst of tiiis invention, it is desirable to make integral-construction mold support support and 
to use. As integral-construction mold support, the monolith support which consists of a heat-resistant 
ingredient can use products made from a ceramic, such as a KODI light, and metal support, such as 
ferrite system stainless steel, desirably. Moreover, the rate of exhaust air purification of NOx and PM 
can be raised by distinguishing a catalyst by different color with on support. 
[0079] 

[Effect of the Invention] As explained above, according to this invention, it writes [ once changing C 
solid particulate in PM (party curate particle) into a hydrocarbon or hydrogen, raising the rate of 
contact (coUision) of a catalyst component and PM particle, and promoting this conversion reaction, 
and ]. The exhaust air purification approach which can carry out self-consecration of NOx and the 
PM continuously under the usual combustion conditions, without needing specific control, an 
exhaust air purification catalyst, and an exhaust emission control device can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of t:h±s trcuislatlon . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows HC generation behavior from C by model gas evaluation 
trial. 

[Drawing 2] It is the graph which shows the NOx reduction purification property by model gas 
evaluation trial. 

[Drawing 3] It is the schematic diagram showing the example of a configuration of an exhaust 
emission control device. 

[Drawing 4] It is the schematic diagram showing other examples of a configuration of an exhaust 
emission control device. 



[Translation done.] 
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* NOTICES * 

JPO eund NCI PI are not: responsible for any 
damages caused by the use of t:his translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[0 0 2 4] ip^. :i^nmmmi¥iti5mxit. 

* jSSlS.U-~2 
+ n/2 -02 ••• ( 1 ) 
+mC02 +nH2 0 ■- (2) 

ci:*aMb/co ±iaHC^fi)tRJS (Si) 

p t/7;^^:^^ft4^i«}*i:;^3-^iO (c) 

-^ib^^mtLx. mmmm^mmm^f^mt^o m 

^^tX\ »v^m?Ll^t<:j5ftALT<§PMe?i:«®fi5c 

[0 0 2 7] z.^x\ if^m<D^mmmm^i.. 

HhX. (Pt) . f^^'Jt^K (Pd) Xfi (R 

h) . Rt>"cne.(D<imoffi^-ti=l;'3fi5c§ft^Mfi!c^^^ 

^ffl■r-5i2^g^i^<. 2fi!c53U:^±^ffl^-li:T{^ffl1-§i; 
#t±, ±fBHC^fi!tS)S (SI) RrfHC-NOSfS 
40 (S2) ;&cfcDR?ftcji465iii:A"'Tt§o ^Jxti\ P 
t i: ^h(Dm-t^X^t. P t -eH C^fiScRjS (S 1) ^ 
RhT'HC-NOSJiS (S2) ^UM^^^ 
Z.ttf'X^^o 

[0 0 2 8] S/c. ±IBt/';X^7^';l/^<Dm?LF*3il 

S7;I/5-f (A 1 2 03 ) > =9-^=-7 (T i O2 ) ^ 'J 
)hu-7 (Z r O2 ) Xttv'U*. (S i O2 ) , &t/il 

50 ^n^D^ m?L*w*n^\ mTH^iltoaffite 



(6) 

9 

CO 0 2 9] igtc. ±mn^mm'pmitwm'?<DiB 

mcmmmw-^'^. ^^xi^-^xn^mi^i^^mn^-^^yjm 

rjiEmi^^xt^o mic. n±m^i^^x^^mm=? 
Co 0 3 0] Mfcf fc. ±mM^mm-»'PMimmn^ 
^^i^mt^. z.(Dtt. i$^7Ux§^7^;i/^t±> y 20 

®ftt^fi)c5^*sfm*<o p m\,m^x^m-^^% 

Co 0 3 1] Sfc. ±12*7 UXS7-i';l/^tct5V^T. 
^?L^« 3 0-8 0 d tAWjiT^^o ^?L* 

tf'2Q%^mxh^t. 'm^(D^m^'Mrctrcisb(Dy ■< 
)i^'^^x^iKt<tibrj:<xim^-r. mmmmit 

t^^tifh^o $fc. 8 0%^^^^i:?iS*^"ffiT 30 

CO 0 3 2] Mtctrc. ±E*7UXS7-i';l/^i:LT 40 
t<DJS:if^^tf5Ct5!)^Tt?.o ±12^:7 UXS 

^■\txm\^^i&<'f^iitt>mmx&^o m^^i. 7r-r/^ 
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t\ m.m^^^tmmfj:<t^^tmmx$>^. m 
^K)E]t^Lmi^xt^jiPMU^(Dmmic^^xh 

§0 ^tc. 7^;l/^*2|SW±tc:^fiJEB-r^^^ti. 

fflV>fc7i';b^^Sa^-r5 C i:3t)'«J: < ^ ^TM'Jtc-t 
^ ^ ^liSS{*^fflV^fc^N:i:^ AM7 f )l^^^mt?> 

'<xxtmfmmifxt<mn^rcibs {&Em-Mmm 
Co 0 3 3] s/c. ^m^eyvy^my-oi^i^M^^^ 

mmmmiiy'< 2 mc^m Lum^wmt^ c t 

tt^x^. mmm^timwttircy^)\^^mL[Hm^(D 

p um=?(Dm^mm^mi<t^rcisb. ±I3h c ^bJcris 
(iCi) ^±taHc-Nos)S (1^2) (oi^mffi^^i^ 

CO 0 3 4] MK> ±l3^fiJiBBbfcjl4(i^tgM7f 

^xii. mm±.m\<Dy ^ }i^(OEtim^^mn.Tmi 

<Dy ^ )i^(DS.tim9i^'o±^ <-r^c ttiWMX^ 

ii-a-ti> ^(omm^^^^ctti^xt^o jmupmi 

^i>„ >5:fe, y^)V^(Dw.tim.9k^t. y^)i^<Dmim 
^^^m^jumE^mwLxmmx^^o ^©sm> p 

Co 0 3 5] gtC^fCx PMffl*^©ffi*^?>. SfM±M 

iltc«J±g?WJi*^«0{gv^7'<';l/^f^gEgb, m^T'M 
iJtc«ffi**cDiSv^7i';l/i?;&EB-r§ii i:7bW$ t 

i\ av^gixntf, mm.±.mm(Dy ^ )ii'<D^i-mm.m 

^m?L*^> SfmTj5Siil07>(';l'^0¥i^M?LS^MIL 

I^JlUfSo 

Co 0 3 6] CCD^t. g^M±MiJ<07i';l/^t«x tb 

xmmis.^tmmtmim'^mmtimcicmmn. 

©fc46. g^a±giiiJiC^e^S7i';l/^«. PMlf** 
A^tyL5{g<. r^S^|aeLllv^^i'7';!)^W^T^0> 
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mu^nrc p um^im^&tucjii'DTyr-f/m^^ 

tcib. Kittimmtti^\^\ -77. nmTmn^ii. 
mmm. nmmmRifimm(Dy^)i^^^m'r^ct 

[0 0 3 7] s/c. mmic^^nx\^^^uc^soF 
K). m?Lrtii> mmmmm^m^rci^Lx. ?!&mim 

HC-^SOF^Hi. i^J67^';U^O±!fLTb^'yyLT 20 

0. 3 5 0 °Q,\:xy<D)m.mm'&.%.^x t p m n o x 
(D-mi^mtimmizii.^. hc • soFits**m^ 

m^\i. ll3Xti0 4fcS^1-<i;^tcia^-r-t?>o S/c. 
HC • SOFIt*«*^i:LT{i:. ^;l/-r^^h. MF 

^tf. nw^m\^mmtLxm\^^xn^jLti:i<x^ 

C. SOF53^©+^^^®«ffl^*^Tfr. 5nm^S^ 
5 i: WLg3b^;^t -r H C . S 0 F "^(D^m^^M^ 

-s^h^-rh. ^y-tun-f-r Mi*'«w?)ti§o iin 4o 

e)<D^?Li*M*^ti. 7^;l/^©±MiJt:-HC^S 0F>& 
iS^^T'KtJfJSfS^tttc. MtcP t^Pd^iDM 

1 4 0 o^l@fi©?L^^-rs. i/^ 

m^^-T^y-y'Lxm^^^'^tt'^xt^o m^iii^<D 

m^^^^-:^ l^Wic:3~y- ^ y^" LT/N-:^ Affile 
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mm^i>^^^^mw^-&r^m^^^i\Mmiim^Lx 
m^xi>^^\ 

feme. ±Bm^m^^^^mmRis/Rit)< y=^'mc 
d;oTfifip$-&Tt#5)n5o m^<Dmmmmmx 
'^m-^n^^um'^^nx^^tiK y^)i^^m.p^m 
mmxt^^y^m^m^^^(Dti^^^^^^x&'o. M 
ic?^y^mt^mmt^imt^!^ti.^^x$)^o ^ 

[0 0 3 9] &.±(DXoic. :^mE(Dnmmtmmit. 
y^jv^icmmLtcPu^mmi^^rcnixD^mm^m 

MtctiNOx®«<itg^<I^^</^fc46. NOx^Ste^i 
M{b^»JT$5o ^fc. imXC^'mtX^^fcib. 

[0 0 4 0] :$immimmnBiti5m. sfM^ 
immRmmmmmic-D^^^xmmicmmt^o t^t- 

7m^±^L. ^<D7m^m^^xNOx^mtt?>o bp 

(DttiC. i^cDSJSS 3 RU/Xit 4 

C+Ha 0-»H2 +C0 •• (3) 

C + 2H2 0-^2H2 +C02 ••• (4) 

xmn^ym^i^Kit^n^. cn^K). 5oo°m 

[0 0 4 1] (icT% mn. N0x(Dm7imtLxnm 
cfoHc^co. MtcH2 ^^^ffl^^ti^. v-ynm 
n.ximmt^^<^&t^fc(!b. cn^MTinmHz o 
^co2 t^oTLS^o ^(Dtcibs v-y^m^if^i^ 

4) 7b^^^{Cf0ffl-e^^l^i:V^^^P:-nJt)^SrD/Co $ 

[0 0 4 2] ^mmnmT^itmmii. u >y u - 
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^ P) -f U - ymmnx- 1 . ±t R h ©{■^ ffl {c J: 0 7j<^4 

NOx^{i:'ttig^[^±T-t?>„ $fc:. w,mmm-^n 

fcNOx mM"^^ h © S 0 X 1 7j<^tc j; o TJlTtl? t i. 
fci6. N0x®8tl^[5i^Tt5i:i:t>l!:|lifc:%BiteM 
S^ffi±T't?)o iinfCj;oTtN0x^{b14Sl^rR]± 

[0 0 4 3] ±iaH2 ^^mBt\^X\i. 10 

^!^^<i:feDi?'i7A (Rh) ^fiitLfc^?LS)K?0?» 

tI^^. (Fe) . (Co) . (M 

n) Xti-'V')-;!^ (N i) . Rt;iin5©ffi^.cDiia-&-tt 

e > Co. M n mS^ i ^ H(D^S«±l2^7LM5iS?fi: 

5 Chic J; 5 0 0°CJ-XT©raSTPMi:H2 Oti^h 
^fiSt^-tt/cHz lcJ;t)iSi/^N0x?^{b1tHg>S:fliiTt 

4fiicLfcH2 ilNO x t©J^jS'l4*'«(o]±-r?)OT:\ NO 
xOjtfbSJS^ffiJiTt^o Etc, gf^ft'OS OxA^N 
0 X h fcSiS LTttii^ffifJ: S 0 x S 

0 x ^;&ffM-r ^ChlCcfcDNOx LT L 

fcH 2 {ci D s 0 X :^)^Ji7^;^n^/c46©slt^^^s^|5S±'^:■ 

^li:S/c> ^M^#^§itrcN0xfiS-9--i'ht 

[0 0 4 4] $fc. ±iBH2 ifig^^tcfi, ±iaF e. 
Co. MnS.t>'Ni:S:ifO^SA\ Rh^l i:L/ci:t 30 
{CO. l~l 0<Dlt^T'#$nSo l~5T*i)il 
i:AUD^fSLv\ 0. 1 ci:D/h*v^iieine.^Mti:J; 

1 O^^^^ilRhcDtSlt^MftTU PMi:Rh<DSJS 

2 0g^^/c0 0. 0 5-2 0 g(D©H-efflit$ti^ci: 

R hOfi#fi:^)'«0. 05g/120gj:0 
^i/^&v^^liii^M4:^)MaTL^<. 20g/l 20gJ;'3^ 

V\ StC. Rhi:itlca^ (Pt) . (P 40 

d) Rt>VUi/"i'i* (I r) fiE^mWt^Cti,!: 

ti^P t{i. ^?LHS?l 2 0 gS/cDO. 1-1 Og 
©l5HT^^ci:A^g$Lv>o P t (Dfi^ft/O'^ 0 . ig 
/I 2 0 gcfct)'>=S:(/^i:HC. C O&t/N 0 x ©j#{b^ 
3t)MSTLg<, 1 0 g/1 2 0 g<fc'3^<T*>a**^fS 

[0 0 4 5] $fc, ±ffi^?LMS?i:tTti. ^J^fi\ 
7y^^:^^ i^'J;^?. ^^-7. i/;l/3i^7. v/'J:i»-7 50 
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RhfiJt|}}*tc«7;l/5:'-. 

±Mi^^n^^<Dm.mt. O. l~2 0/imCDfi5 

i:Rh(D5i-ti(je*MgTb. PMi:H2 0*>5.®H2 
^SA^+53'tt#5,titc< <> 2 O/imJ;0:'v:ti/^i:Rh 

^WLMtrnTU ?UtH2 Oica^Hz ^m}^ti^+ 

[0 0 4 6] %*D\ ±K^?LHS?fcMtcNOxi!S«t? 

ti, 7)l'ti'J^mtLXii. y^-^/A (Li) . :^hU 
-j^A (Na) . ^bU-^^A (K) R?>'-tr>"^7A (Cs) =S: 
i:AWe.n§o 7;!/;^U±^^M<tLT». )i^^2 
Affi7C^-efe^v^"^-.>"j7A (Mg) . tifl^i/^yi. (C 
a) . XhDy^'j7A (S r) . ^^'J-^A (Ba) *H 

3bwe.nSo #±^^Si:LTii. (l 

a) . -feU^A (Ce) Ra"y9-tr:tS>'A (Pr) :&if 

120gSrcf3 0. 0 5~3. 0^-;l/«DlSHT'fiit$-»i: 
§iii:*^MSU\ fi^»7b^0. 0 5*;l//i 2 0 g J; 
0'>^v^.hNOx)f{t:^*MgTL^<. 3. o^;i//i 
2 0 gXK)^<mWLri,n^ti^miL^^\ Mtc. ± 
m^Kn.W.^i^ R hRt>*P t *Sit^-&fc i: tt±. R h 
i;. Ni. Fe. Co. Mnrj:E(D^m^(Oim^^^ 

^\^mrcibic. Rhfijf^?LS^s? (^m*) tp 

tS^^?LK©? (^2|{^*) >&SiJ^tcg5iU 

2 iK)*cDjg-a-ttti. R h i: P t tDMWt^gl:-^ 1 
* : ^ 2«i5l5= 0 . 0 5 : 1 ~ 1 : 1 ®IEH*^S$ L 
v\ ^m*Rt/^2iKf**^i:fefcfi?LMIi^i: 

LX7)v^i-^mh^rcm-^ii. 7)is.i-<ommit^wx 
miB^-^2m^=o. 1 : 1-2 : immtmi^ 

J|lcMg/£:iS^S-&?.<ii:7b'«asU\ coiftMli 

[0 0 4 7] ^fgHg-eti. ±^mmmtmm^m^^ 
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e, Co. MnXtiNi. RUcn^(0^m.<om-^-^f3'' 
[0 0 4 8] 

[0 0 4 9] &.T(ommm i ~ 3 RUimm i ~ 3 t? 
lis ^mmmmmt^m. m*>. mitym (ho ^ 

[0 0 5 0] (Mm&\ 1 ) L(D7i<mmc 

T^D, l¥;^-Yyf-^fcD^2 0 0-tr;l/Oam^^ 20 

A"?!^ 2 . 5 % © v'- h P v-'r y ^ P t 7j<^® t § L. 
ii®^Ji-^^I@^2[sIJg»?jgL. 7'<)]^^(DmiP^ 

I A^mrco y^-y^mi. p t trnfim^^ts^'y^^m so 

Tt#/cc ilcDi^tOP tOSjt«{i. y^)\y^BmiL 

[0 0 5 1] il®7i';b^(l4^gl A(DtulStcBaS-r5H 

(/NZi;?jAM{gl B) ^:^^(DJ;o{cbTtffco 
-arIffitCj:oTi:t«ffim*^2 2 Om' /g<DY7)V^i- 
^^^^tt^mi^7Jl^i-lZP t^2. sximt"^ 

xmtc pt/y 7/i^^-tmM^. itmmm^ S S O m' 

/g. ¥i§lffl?LSI^3. 2 nmcD>-}^-9Xi>U;?Ji:. i:k 40 
gffi«4 5 0m' /g-e>";;?J7;l/^:'-l:bl^9 OcD-tf^i- 
V'f'hiS. Micltasas 5 Om' /g-ev'U;i77;l/^ 
:fj±)|^7 0<DMF I-tf^e-^'i'h^aaitl : 4 : ITzg 
^L. ^--^^hm^^ttijlcS : 6 : 1 OSatfeJi 

LT7.^U-?S>S:^#/c:o 'J-^ 1 ¥;^^'y^^/^: 

t) 4 0 0-tr;l/C0ii^?L^W-r§3-i/x^'< h7N-:i;i^ 

1. 5 Lfcn-xf >i7"L. m^(D]^m^mx. 
j®i E^mrco ±ie. 7n-;?3am^i Bty^j\y^m^ so 
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[0 0 5 2] (^SSfi«j2) lulS{C7N-;dAft4(i^^a^ 

■r\ y^}i'^mm2A(D^tLrci;i9\-it. ^mmim 
[0 0 5 3] cmmms) 0 %. ¥isiM?Ls 1 

1 . 2 5 L i:. mim 6 5 ¥J^imti 3 2 ^ m 

X$>K>. l¥:^F'l'y^^fc»3*tl2 0 0-b;KDa^?L^W 

•r^a-i/'x^'i' h^7N^*A§usi:sfS*67^;i'^ 
1 . 2 5 L t^mMu mmm 1 tmmmomi'^^m 

OjILT. 20cr)7'r7l/^5?f§4^3 a, R?>"3A2 

tco ^nb(Dy^)V^mm3A^ islUsaz t^^-^L, 
mmsB^mmcmmLx. mn-mmms^nrc. bp 
■5. cin5))!i4i«ti. PM±MiJ*^?.> 7^-tlL.mm^B 

-7'f;l'^Mjg3 Aa -7^;l/^'Mig3 A, ©JitcES 

[0 0 5 4] (itmm 1 ) ^satc ^ ^ Ttb^ffi^i^ 2 

2 0m' /g(Dy7)V^i-^^J^i>^tt^mit7)l^i- 
IzPt^Z. 5%ffijf^-l±T!f/cP t/yT;U2-f^{)* 
^-x'-rh*»*i: 1 0 : za^mmitXR-^U 

mmm^7 v^i^ i%ta^. yktm^vxT^y^j 
-m^mfc. my^^v 1 "fu^ y^mrc 0 4 0 0 -t 

;l'©iiM?L^W"r§3->^xv-Y h7N-;^ji^ 1 . 5Lt 
1 0 0g/L=l-x-cy^*U ^li. ^figcDiiS^^ 

^fbte^R 1 B fc, M?L^6 0%. 1 8 /tm 

T% 1 w-y5^y^'^tc<o¥}2 0 G-t;i'Oji^?L^^-r5 

n-i^x^-r ^S7^-*A^3^Sg^4^)7'r;^^2. 5 

[0 0 5 5] iitmrnz) itmii tmi^p t/y7)i 
^i-mm<D7.'^v-^. ^isspi ii^c^-v^x^-fh 

^7N-;!3Aiy^S@^i67'r;l/^2. 5Lt3-X'('y 
ii®^ji-jifigIg^4lHl^'3jI-rili:{Ccfe'3 7 

i';l'^?©>tffliJtP t/T;b^:>-g4ii^Ji}f^-&T. 7^- 
;l/^S4J«R 2 A^fffco C(Ott(DP t/7)ls.i-mm 

(omnmii.. y^)i^umiL^rc^^ioogx&-D 
fco coy-oi^mm^zAo^x. nmmtmmRz 

^mtmmztm^iLx. y^)\y9mm(Dmm^^^fc 

^mw^^t. y^}i^9^mimmm^B^Lrzi>(Dx 

[0 0 5 6] amms) tmmztmi^y^jv^mu 
R 2 A(Dt!-mcmmm i i:iwii;7N-;?ji:.)ttjg i b^es 
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[0 0 5 7] <IFffi^fi?!l>nt-y^-;l/v/7.xA^fii 

u ^^v^T'Soo^T'S^^itu S{c3 5 ox:T'l5i• 
p^ fs^-r 5 ^ ^ ^ - y ^ 5 Bt r^ii 0 mtmm\immmm^ 

[0 0 5 8] ±f3Wfii5Mi^^^:*5V^T. gfMr^ftSBl 
4 6%T'So/co Sfc. lO^(C^-r§5Btr^®gftiDJE 

;'3a*±#{i^ 2 5mmHg-i?^ofco mmc. 

immz (.mmmz) imtxii.. mmzmmicm^ 20 

immits P Mlti$;b"! 9 0%. N 0 X ^'^l^^^ 5 5 % 
_h#tt. 3 2mmHgT'S0. P Mtt'O S O F {Cj;§ia! 

fflij-r- s 0 F ^^^its-r § ii i: t J; K)mm<Dmm^m±. 

3 (Mmmz) pmi^s^a^q 5%. no 

[0 0 5 9]-^. mmimmR i abi^^ii i ) tcK 

LTti, PM^S$A"!9 5%, N0xltSW2%T-fe 
B#P^f^cDJ±;b«^±#:«)M OmmHg^S^TLSV^x 

Tti, PMIt***^9 2%. N0x^S^*^8%T'fe 

0. $/c> S]mti:M-r?.S^3B$r^fg(DE;bS^±#*^ 40 

4 OmmHg;&@X.TLSV^xyv>>:^?gfA'SAt<^-:3 

fbSBRS (lt«?fiflj3) JcMtrti, PM|^S^*^9 2 

%. NOxits**M i%TS'9. $fc. iSio^t^-rs 

4 B$r^a^ftcDEtlS^±#*^^ 40mmHg^Sx.TL 

[0 0 6 0] $/c. nmmtmm<D^mmm^i'iF^. a 

3 0 0 °c-^- 5 ^^^^ u Stc 4 0 0 °cx 2 ^rs 
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fb^HHcj^^PMRt/NO x(D¥l^(SM^l±> PMIt 
i^*^9l%. NOx^^^^n 6%i:^0, citicJ; 

K) . mmm^v^X'itmc n 0 x <D<gii^*^^<i:-r 5 c 

tt^t>t>-^?>o *fg0^<DPM#{t^eti. iffmsji[*^"3 5 

[0 0 6 1] U±CD<fc^tC. 2^fgB^OSf^#{bgS^ffl 
^^mwxmtx^^rcisb. IfSiJOxys^-yMS^g: 

[0 0 6 2] urommm 4-9 Rt^ttis^ij 4 ~ 

licM^iRO'g^iEfbl?^ (NOx) ^ft:f54i8^#A.T'fi!45 

[0 0 6 3] mmm4) mmF e7mm^mii.7)i^ 
oovx 1 mmmi^Lx. f em^yji^tnii^ mm 

1 ) ^fffco cl CD|^^5(5(D F e aStt 2 %T?feo fco 

R h7i<m^^|^7l^ 1 fC-^rSL. Na 4 0 0 "C 

*2) ^fffco i:cD|^5^CDRhSStt2%T:-S-pfc (F 
e/R h«t;UitTO. 54) „ >>'7 h n v-'T 5 t 

0 °cx I ^F^^fig LT, p t mnrjv^i-mm 

3 ) m§rz. C (Dm^<0 P t »Jgti 2 % o /c„ 
[0064]*^*3>&70g> 771/5:^-^7 0 g, 7K 1 

4 0 g^Ji'l±>l^-;i'5;WcigALv rl^lJ^i^LTX^U 

( 1 . 3 L. 4 0 0-b;l/) fc{t«bT. ^M?^(cT-b 
;H^(D^iiJOX^U^^DItt 1 3 ovx^mLfcm. 

Aoo'cx-immm^u ^-hiifiai 4 og/LM 
mmi^ (A) ^mco m^2^7 0 g. mms^io 

g. 7k 1 4 0 g^Ji14/t'->'i/5;i/tc^SAL. 

xx^vm^mtco c(D7,^vm^mmmi^ (a) tci^f 

3 OiCT'KjiL;rd^. 4 OOtT-m^jifiEU ^.3- 

hss«2 8 0 g/immmit (b) ^t#/c„ Miiai* 

(B) tc. PUB aTk^^g^^fbtii^^-el^iiii L^fc 
0 1 5 g#Sfiit^f-tt. g^mi^fbMig (c) ^mco 

[0 0 6 5] (.mmms) mm? e(Di^t>'oimmco 
mm.mmm^mrz ( c 0 / r h it^jmx 0 . 5 

7) o 

[00 6 6] mmm e ) ci^ f e ®{-^t) 0 tctcsi^N 

U gfM?^<k«4jg^t#rc (N i/Rh«^;UttT'0. 5 

7) o 



(11) 
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[0 0 6 7] mmmi) mm? e(DiXhi:)icmmMn 
m^mmm^mrc (m n / r h t;i/jt-e o . s 

3) o 

[006 8] cmmm s ) mmm 1 1 mmm^jimi'?. 

m-^. I»m2>&7 0g. 15^*3^1 4 0g. yji^i-^ 

7 0 g. 7j<2 8 0 g^iKi4>t"-;i/5;ncSAL. m^m 

K^yuxffl<*(i. 3L, 4 0 0-fe;l/) {cf^SbT. 
^^j5StCT-t;l/F«i©^ifJOX5U^^DItt 1 3 0°C-J:- 
l^jiUfdi. 4 0 0t:TM^P^iEfi)tU 3-hMfi2 

sog/Lwisaf* (B) ^ntz. mmi^ (b) tc. 
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(SDlnt.Cl.' FI T-?3-K(#%) 

B 0 IJ 23/89 B 0 1 J 35/06 A 4 G 0 6 9 
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